Introduction {#sec1-1}
============

Bladder outlet obstruction (BOO) is often overlooked in women with lower urinary tract symptoms (LUTS). It is a relatively infrequent urologic condition in women and occurs mainly in men, but it can cause bothersome urinary tract symptoms and has negative effects on the mental well-being of females. Its prevalence rate is estimated to vary from 2.7% to 8% in women who complain from LUTS.\[[@ref1][@ref2][@ref3]\] In patients with BOO, LUTS is confusing and has no pathognomonic diagnosis, indeed can be presented with storage, voiding, and postmicturition symptoms.\[[@ref4][@ref5]\] The causes of BOO can be divided into two main groups: anatomical and functional. Anatomical obstruction can be either extrinsic or luminal. Functional obstruction is more common (85% of female BOO) and can only be found during micturition and in the absence of anatomical abnormalities in the urinary system.\[[@ref6][@ref7]\]

BOO can be classified according to the site of obstruction as well. It may be at "proximal" urethra and bladder neck or "distal" urethra. A correct diagnosis of anatomical BOO is very important, not only to relieve symptoms but also to minimize long-term complications associated with this disease, included urinary retention, renal failure, recurrent urinary tract infections, and overflow incontinence.\[[@ref3][@ref8][@ref9]\]

Pressure flow urodynamic studies (UDS) can provide diagnostic features for the diagnosis of BOO in females with voiding dysfunctions and LUTS.\[[@ref10]\] Anatomical BOO is represented as a high voiding detrusor muscle pressure (P~det~), a low flow rate (Q~max~), a silent sphincter on electromyography (EMG) at pressure-flow study and grading of BOO quantified according to the Blaivas Groutz nomogram, and lack of funneling appearance of the bladder neck during voiding cystourethrography (VCUG) in fluoroscopy imaging.\[[@ref8][@ref11][@ref12][@ref13][@ref14]\]

Treatment options include behavioral therapy, medical therapy, and electrical neuromodulation and neurostimulation, clean intermittent self-catheterization (CIC), serial dilation, internal urethrotomy, or urethroplasty. Treatment is chosen per case and according to the patient\'s main complaints and overall health.\[[@ref9][@ref12][@ref15]\]

Transurethral incision (TUI) is a treatment option reported to have satisfactory outcomes in many studies.\[[@ref11][@ref13]\] However, different complications such as stress urinary incontinence and reoperation requirement have also been reported.\[[@ref16]\]

In this study, we have presented our initial findings of the surgical outcomes and complications, following transurethral double incisions of the bladder neck or urethra (TUI) for treatment of anatomical BOO in females.

Materials and Methods {#sec1-2}
=====================

This is a prospective study conducted on 23 women who referred with chronic LUTS, urinary retention, difficulty in micturition, and recurrent UTIs from 2010 to 2018.

Initial evaluations included comprehensive medical history assessment and physical examination, blood sample testing which consisted of complete blood count, blood urea nitrogen and creatinine, urine analysis, urine culture, International Prostate Symptom Score (IPSS) and quality of life (QOL) score, urethrocystoscopy, VCUG, and UDS.

Pelvic and reno sonography was also performed to exclude mass effects and to measure postvoidal residual urine volume. All studies and examinations were performed by an experienced urologist.

Validity and reliability of the Persian version of the questioners were assessed and confirmed to be suitable for implication in the Iranian population in the previous studies.\[[@ref1]\]

All of the cases had a history of a previous unsuccessful alpha-blocker therapy for at least 3 months or at least one course of cystoscopy and urethral dilatation during a year before intervention. Patients who had an active systemic disease, diabetes, and tumors of the urinary system or those whom obstruction had a functional or neurogenic underlying cause were excluded from this study.

Participants who have had a previous successful alpha-blocker therapy of at least 3 months or a course of satisfactory catheterization and dilation during the past year were also excluded from the study.

Written informed consent was obtained from all participants.

Patients were diagnosed using a UDS according to the Blaivas Groutz nomogram for female BOO. Based on the definition of the ICS, the UDS diagnostic criteria for BOO were maximum flow rate (Q ~max~) \<12 mL/s, detrusor pressure during Q~max~ (P~det~ Q~max~) \>20 cm H~2~O, and silent sphincter on EMG \[[Figure 1](#F1){ref-type="fig"}\].\[[@ref17][@ref18][@ref19][@ref20]\]

![Voiding cystography and cytometry. (a) Anatomical bladder neck and proximal urethral obstruction were diagnosed when the proximal urethra was closed or narrowed during voiding. (b) Distal urethral obstruction: Widening and dilatation of the proximal urethra with stenosis and narrowing of the distal urethra. Urodynamic tracing shows complicated bladder outlet obstruction includes decreased compliance, detrusor overactivity, and high-pressure low-flow voiding pattern in both the cases](ABR-8-36-g001){#F1}

After confirmation of the diagnosis, the TUI surgeries were performed in the standard lithotomic position and under general anesthesia. To minimize the possible bias, all of the interventions were conducted by a target surgeon.

We opened the stricture under visual transurethral urethrotomy by incision through the fibrotic scar bundle to healthy tissue until the urethral lumen expanded to the normal appearance. Double incisions were made with a Storz adult resectoscope at 3- and 9-o\'clock positions. Length of the incisions was differed based on the urethral site but not more than 2 cm. A 22F Foley silica catheter was inserted after the procedure for 24 h.

Clinical outcomes and patients\' satisfaction were assessed by regular follow-up examinations and according to the IPSS and QOL score preoperatively, every 3--6 months during the 1^st^ year and annually thereafter.

All postsurgical complications such as reoperation requirement, CIC, stress urinary incontinence, postoperative hemorrhage, and urethrovaginal fistula were also recorded.

The data were statistically analyzed with the Statistical Package for the Social Sciences version 22 (IBM; The United States), paired *t*-test, and Wilcoxon signed-rank test. *P* \< 0.05 was considered statistically significant. The Ethics Committee of the Isfahan University of Medical Sciences approved the study (295133).

Results {#sec1-3}
=======

During 8 years, 23 females had attended the urology department with LUTS and BOO and underwent complete investigation and TUIBN and postoperative follow-up.

Mean age of the patients was 51.8 ± 9.2 (range: 30--65 years) years. Two patients were excluded from the study due to incomplete follow-up. At baseline, 21 (100%) patients had experienced obstructive LUTS, 21 (100%) had experienced recurrent UTI, and 4 (19%) patients presented with SUI. Five (23.8%) patients had a history of hysterectomy and 2 (9.5%) had a history of pelvic radiotherapy. Four (19%) patients referred with hydronephrosis and three (14.3%) presented pyelonephritis, and one of them with sever bilateral vesicoureteral reflux and acute renal failure whom creatinine level raised to 5 which decreased to 1 after TUI and uremic symptoms relieved.

All patients had a history of at least once being treated with urethral dilation and cystoscopy, and one of them had been treated even 15 times before the operation. Seven (33.3%) patients had to perform CIC before the operation.

Mean duration of the symptoms before first TUI was 9.4 ± 9 (range: 1--30 years) years. All patients underwent VCUG and urethrocystoscopy. Bladder trabeculation was found in 8 (38.1%) patients. No obvious urethral strictures were found preoperatively. The urethral site of obstruction in 15 of the patients (71.5%) was proximal and in the rest was distal.

Of the patients who responded to the treatment, 80% were the ones who had a proximal site obstruction, but yet, no significant difference has been observed in the final outcome between these two groups (*P* \> 0.05).

All the 21 patients underwent VCUG and UDS. High voiding pressure (P~det~ Q~max~ more than 20 cm H~2~O), low maximum flow rate (Q~max~ \<12 mL/s), narrow bladder neck during voiding, and a large postvoiding residual urine volume (mean more than 20% of functional bladder capacity or globally more than 50 ml standard deviation ± 10) were found preoperatively \[[Table 1](#T1){ref-type="table"}\].

###### 

Baseline urethrocystoscopy and urodynamic study parameters in patients with bladder outlet obstruction (comparison between responders and nonresponders)

  Parameters   Total   Responders       Nonresponders   *P*                                  
  ------------ ------- ---------------- --------------- ---------------- --- --------------- -----
  PdetQ~max~   21      85.24±30.038     14              89.43±28.251     7   76.86±33.992    0.1
  Q~max~       21      6.06±2.349       14              5.86±2.143       7   6.48±2.855      0.1
  PVR bf       21      385.95±273.266   14              442.58±318.029   7   272.86±85.579   0.1

SD: Standard deviation, Q~max~: Maximum urinary flow rate, PdetQ~max~: Pressure at maximum flow rate, PVR: Postvoidal residual

The baseline urethrocystoscopy and UDS data are listed in \[[Table 1](#T1){ref-type="table"}\]. There were no significant differences in the baseline UDS results between responders and non responders (*P* \> 0.05).

All patients were followed for at least 6 months after this intervention. The follow-up period varied from 6 to 96 months (mean 18 ± 6). Follow-up data were available for 19 (90.5%), 13 (61.9%), and 7 (33.3%) of the 21 patients at 12, 24, and 48 months postoperatively, respectively. Four (19%) patients were followed for 60 months or more, and these patients had satisfactory results, and 2 (9.5%) of the patients were followed for only a 6-month period.

Patients\' satisfaction was studied objectively in this article \[[Table 2](#T2){ref-type="table"}\]. During the follow-up period, the mean IPSS significantly decreased from 26.84 to 10.74 (*P* \< 0.001), yet the mean IPSS in the last follow-up did not demonstrate significant differences compared to the first follow-up. The mean IPSS obstructive score (IPSS-OB) decreased from 15.74 to 5.32 (*P* \< 0.001) and mean IPSS irritation score (IPSS-IR) decreased from 11.16 to 5.47 (*P* \< 0.001). Although at baseline, IPSS-OB was greater than IPSS-IR, both obstructive and irritation symptoms have improved. No significant difference was identified between them (*P* \> 0.05).

###### 

International Prostate Symptom Score and quality of life before and after transurethral incisions of the bladder neck and urethra

  IPSS       Mean±SD       *P*
  ---------- ------------- -------
   Before    26.84±3.548   0.001
   After 1   10.53±6.711   
   After 2   10.74±8.497   
  IPSS-IR    Mean±SD       *P*
   Before    11.16±2.834   0.001
   After 1   5.32±2.982    
   After 2   5.47±3.627    
  IPSS-OB    Mean±SD       *P*
   Before    15.74±2.156   0.001
   After 1   5.21±4.341    
   After 2   5.32±5.355    
  Pad test   Mean±SD       *P*
   Before    1.27±0.905    0.001
   After 1   0.45±0.820    
   After 2   0.73±1.009    
  QOL        Mean±SD       *P*
   Before    4.76±0.768    0.001
   After 1   2.05±1.396    
   After 2   2.32±1.635    

IPSS-IR: IPSS irritation score, IPSS-OB: IPSS obstructive score, IPSS: International Prostate Symptom Score, QOL: Quality of life, SD: Standard deviation

The mean QOL score significantly decreased from 4.76 to 2.32 (*P* \< 0.001), and the mean pad test score decreased from 1.27 to 0.73 (*P* \< 0.001) \[[Table 2](#T2){ref-type="table"}\]. Fourteen out of 21 patients (66.7%) had satisfactory outcome, 10 (47.7%) patients after first TUI, and 4 (19%) after second. Seven (33.3%) patients had unsatisfactory outcomes; obstructive symptoms were relieved by paravaginal flap urethroplasty in three of them. Of the four patients who presented with preoperative SUI, the symptoms of two improved after TUI (50%), two (9.5%) patients developed new onset of stress urinary incontinence (according to symptoms and examinations), and only one of them had indications of surgical intervention (due to degree of symptoms and physical examinations), thus symptoms were relieved by sling.

The development of postoperative recurrent UTI and pyelonephritis has decreased averagely from 100% to 52.5% and 14.3% to 0%, respectively \[[Table 3](#T3){ref-type="table"}\]. No blood was transfused during or after the operation. None of other several possible procedure-related complications including vesicovaginal fistula, urethrovaginal fistula, or postoperative hemorrhage were developed postoperatively.

###### 

Complications before and after transurethral incision

  Complications           Before TUI   After TUI        
  ----------------------- ------------ ----------- ---- ------
  CIC                     7            33.34       0    0
  SUI                     4            19.1        4    19.1
  UTI                     21           100         11   52.5
  Pyelonephritis          3            14.3        0    0
  Creatinine level rise   1            4.8         0    0

CISC: Clean intermittent self-catheterization, UTI: Urinary tract infection, SUI: Stress urinary incontinence, TUI: Transurethral incision

Discussion {#sec1-4}
==========

Many authors would agree that incision of anatomical site of obstruction in short and thin women\'s urethra should be approached with caution as inappropriate incisions have significant risk of sphincter insufficiency. However, this study showed that with the correct patient selection and verified anatomical BOO, complete incision of stricture is safe and can solve the obstructive problem in more than 60% of patients for \>3 years. BOO may be found in women with LUTS.

Its prevalence rate is estimated to vary between 2.7% and 8% in women with LUTS\[[@ref2][@ref3][@ref4]\]. Thus, it is difficult to find and select suitable cases for this intervention; so, one of our limitations was the small size of patients population and the second was the lack of UDS and VCUG in the follow-up which was due to UDS high expense and invasiveness, though repeated UDS performed only in patients with unsatisfactory results or in case of intervention-related complications.

Treatment is individualized according to the patient\'s expectations and overall health. While first-line treatments are alpha-blockers and intermittent self-catheterization, internal urethrotomy and urethroplasty are the next treatment options for patients without improvements.\[[@ref9][@ref12][@ref15]\]

In 1973, Turner-Warwick *et al*. first reported the concept of bladder neck incision.\[[@ref21]\] In 1979, Jonas *et al*. presented a 71% improvement or relief of symptoms in women treated with bladder neck incisions with a complication rate of 2.5%. Despite limited experience and lack of long-term follow-up, they recommended this technique for routine treatment.\[[@ref22]\] In 2005, Peng and Kuo suggested TUI to be effective in reliving voiding dysfunctions and also believed that a full UDS is essential to make a correct diagnosis.\[[@ref13]\] In 2012, Jin *et al*. introduced the modified TUI surgical technique in 25 women. All patients had experienced improvements 5 years after intervention.\[[@ref11]\] Also in 2014, Zhang *et al*. reported TUI with satisfactory outcomes in 84.5% of patients during long-term follow-up, still several complications including vesicovaginal fistula and stress urinary incontinence and bleeding were developed postoperatively, but actively managed afterward.\[[@ref12]\] While there is no consensus on the standard incision position, many authors have suggested that incision of the anatomical site of obstruction should be approached with caution to avoid sphincter insufficiency and stress incontinence, while an insufficient incision may not be effective.\[[@ref7]\] According to the previous studies, SUI is the main expected complication and can be observed in 6.2% of the patients postoperatively.\[[@ref16][@ref23]\] In this study, we encountered 2 (9.5%) new onset of stress urinary incontinence; one of them had indications of surgical intervention and her symptoms were relieved by sling.

Some authors have suggested that the rate of reoperation varies from 0% to 18% depending on the number of initial incisions.\[[@ref7][@ref11][@ref23]\] In 2014, Markić *et al*. described an 83.3% symptom improvement rate with a 17% reoperation rate in 42 women who had undergone TUI at 3- and 9-o\'clock positions and suggested that a second reoperation can be safely performed if necessary.\[[@ref7]\] In our study, patients\' satisfaction was studied objectively, 66.7% had a satisfactory outcome and reoperation was required in 21.5% patients. Four out of the 6 patients (66.7%) had a satisfactory outcome after second TUI.

In our study, patient\'s satisfaction in the last follow-up did not demonstrate significant differences compared to the first follow-up, which can be the evidence of long-term effectiveness of the procedure.

In this study, we believe that clinical findings of UDS and VCUG can confirm anatomical BOO in women presenting related symptoms and successfully be managed by the correct patient selection. After the correct patient selection, complete incision of the stricture site is safe and successful in more than 60% of patients within a 3-year follow-up.

Conclusion {#sec1-5}
==========

Anatomical BOO in female is a rare condition, but if patient selection performed correctly according to the UDS and imaging, it can be treated successfully. TUI of stricture at the site of 3- and 9-o\'clock seems to be effective in relieving voiding and filling urinary symptoms (that means reduction of IPSS score *P* \< 0.001) in women patients. Complications such as SUI is \<8% and could be managed.
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